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Missing Ener gy providesthe classic R-parity conserving

SUSY signature (R=(-1)3B*.+25) but appearsin many other

phenomenological paradigms

MET + 3jets(squarks,gluinos) , MET + c-tagged jets

(scalar top)

MET + b-tagged jets (scalar bottom,Higgs), MET +

monojet (gravitino, gravitéh"WET + photons (gravitino)



Backward
Muon System

Dl calorimeters
Il Mannet Yoke Tracking
B Gteel walls Chambers

Solenoid

Low Beta Quads

INSTRUMENTAL SOURCES OF
MISSING ENERGY

MAIN RING

DETECTOR MALFUNCTIONS/NOISE
COSMICS

These are eliminated with a set

of timing and good jet quality
requirements
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Jet variables used for

“good jetiness” criterion

* Charge Fraction (CHF)
* EM fraction (EMF)
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BELECT ION

of 2517998 events

Number of events fail

b

1123734

Out-Time

006241

Stage 1 = & Out-Time 1625603

Total passing Stage 1

892395

of 892394 events

Number of Events Fail

1 central jet

3712978

EEMF

24992

ECHF

091449

Total passing Stage 2 300945
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ERGY + MULTIJET
MODEL COMPONENT

+ jets
W(® In) + jets
tt , single top
Diboson

QCD multijet

Note: The missing energy
Is a QCD sample
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JUTLINE

SQUARKS
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Missing Energy+
multijet channel
search

Comparison Data Blmd Box
with Predictions/

Optimization
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Model reactions data
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SQUARKS
GLUINOS

ermion+<Boson

rchy problem”

S the three gauge

(SM particles)
-1 SUSY particles

If R-parity Is conserved

— sparticles are produced in pairs

and eventually decay to the
Lightest

SUSY Particle (LSP)

- the LSP is stable and weakly
Interacting

> missing energy signature

LSP Is a good candidate for dark matter
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Decay Graphs

Decay of gliinos to leptons
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E
Z/W+3 N jets(N=2,3

sis the Z/W + N jet
edictions
to the Zee+tjets CDF
data using:

to normalize the 3 jet

predictions using the 2 jet data

to normalize the W predictions

using the Z data
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op,diboso

S Luminosity norm
tical cross sections

Sig —5.06pb +18%
S =1.7pb £ 17%,
Sree = 0-73pb £ 9%

Syw = 95pb + 7%
S,y = 26pb + 12%
- Sz = 1.pb = 20%



the whole Mi

> Fold In the
measured In t

> Merge sam

- jet events for a very

trigger (JET20) and a

old trigger (JET50).

> NO Missing Energy required- use

ssing Energy spectrum.

trigger efficiencies
he data.

ples and compare

kinematic lineshapes between data

Luminosity of
used.

and QCD predictions.

> Measure the prescale factors and

the JET data samples
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HERWIG(2-to-2+CDF DETECTOR SIMULATION N2 3 Jets
JET FIDUCIALITY

If the 744 Of the second jet is
cansistent with one of the
gaps AND its ¢ is 0.5 radigns
ar closer to the ¢ of the K-
then the event is vetoed.

2
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IN SUSY SPACE
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“The BOX”

X: SM Expected 76(13)
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gther BOXes”

A/D SUSY boxes:
SM EXxpected 33(7)
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SUSY boxes:
Xpected 33(7)
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gther BOXes”

SUSY box B
M Expected 3.7(0.5)
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gther BOXes”

SUSY box C:

SM Expected 10.6(1)
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Implications/Discussion

ticles are too heavy

requires fine tuning

lerarchy problem

ow much fine tuning

IS tolerable determines how

probable low energy

supersymmetry is and how soon It
will be discovered.

It has been recently pointed out
(Bastero-Gil et al./ Dimopoulos et
al.) that the electroweak scale
looks more natural If M, Is
relatively small.
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mplications/Discussion

2-0.24M>+0.014M° +...

cellation is easier If the
gluino mass iIs not so big.

7.2M2
M, 3 300® ——=3 80
|VlZ
With gaugino mass unification
M;:M,:M3::0.5:1:3.3
The result of this analysis as well as the
LEP result on the chargino M,<90 GeV make
It Interesting to drop gaugino unification and
allow lower gluino mass.
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Implications/Discussion
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